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in this case, while the gas goes to the kiln without preheating. This
necessitates the use of a fairly good grade of coal, while by pre-
heating the gas also low grade of coal and even lignite, peat or
wood can be used without difficulty for burning the most refractory-
materials. In Europe the system of regeneration (preheating gas
and air in chambers filled with fire-brick checker work, which are
heated by the product of combustion) is widely used and in one
fire brick factory a saving in fuel of 40 per cent, and in time of
50 per cent, has been effected.
For the burning of goods which shall not come in contact with
the fire gases, especially for burning fine enamels, muffle furnaces
are used. In the heating of latter, producer gas presents many
advantages as compared to direct firing. The waste heat of the
products of combustion is lost with coal firing, while with gas firing
it is used for preheating the combustion air. With gas firing the
heat radiated by the furnace can be considerably reduced by arrang-
ing air slits behind the fire brick lining and leading the combustion
air through same for the purpose of preheating.
Roasting Furnaces. Roasting furnaces may be classified under
one of the following types: The hand-stirred reverberatory; the
reverberatory with continuous discharge ; the revolving cylinder with
intermittent discharge; the revolving cylinder having continuous
discharge; circular multiple hearth shaft furnaces; muffle furnaces.
With these furnaces wood, coal, gas or oil can be used as a fuel
and all are intended for roasting crushed ore.
The ordinary hand-stirred reverberatory roasting furnace consists
of a continuous hearth covered over with a low arch and having a
fire-box at one end and a flue at the other. A furnace of this kind
is illustrated in Figf. 168.
.             .
This furnace can often be economically built of stone up to the
half level, the rest of the structure being constructed of brick, the
entire mass being bound together with T-rails or I-beams. The
hearth should be of sufficient area to suit the character of the ore
and tonnage required. The Allis Chalmer Co. builds them in sizes
ranging from 7 X TO ft to 17 X 72 ft.
A good example for a reverberatory with continuous discharge is
the Brown roasting furnace shown in Fig. 169. In its most im-
proved form it is a single hearth reverberatory with an interior
slotted wall on each side of the hearth, covered with a low arch.